Prospective Studies of Serum Urate and Parkinson's Disease Risk And Progression
The first prospective study of serum urate and Parkinson's disease was published in 1996. 4 Among ~8,000 men of Japanese ancestry in the Honolulu Heart Program, 92 incident Parkinson's disease cases were identified after 30 years follow-up. The age-and smoking-adjusted relative risk (RR) of Parkinson's disease was 0.6 (95% confidence interval (CI): 0.4, 1.0) for serum urate above vs. below the median value. A similar inverse association between urate and Parkinson's disease risk was observed in the Rotterdam Study (adjusted RR=0.71 for each standard deviation increase in urate concentration; 95% CI: 0.51, 0.98) which included 4,695 men and women and 68 incident cases of Parkinson's disease during 9.4 years of follow-up. 5 In a recent nested case-control study (86 incident PD cases) among participants in the Health Professionals Follow-up Study (HPFS), a large ongoing cohort of US men, 6 Weisskop et al. found a clear dose-dependent relationship between serum urate concentration and PD risk; adjusted RR of PD comparing two extreme quartile of urate concentration was 0.43 (95% CI: 0.18, 1.02; p trend = 0.017), after adjustment for age, smoking, and caffeine. This association was stronger in analyses excluding PD cases diagnosed within 4 years (median) from blood collection (RR= 0.17, 95% CI: 0.04, 0.69; p trend = 0.01). In a meta-analysis including these three prospective studies, the pooled RR of PD was 0.80 (P < 0.001) for a SD increase in urate (1.32 mg/dl). 6 Serum urate concentration has also been shown to be associated with a slower PD progression, as suggested by a prospective study conducted among 804 subjects with early PD enrolled in the Parkinson Research Examination of CEP-1347 Trial (PRECEPT) study, in which progression to clinical disability sufficient to warrant dopaminergic therapy was used as primary endpoint. 7 Likelihood of reaching end point declined with increasing baseline concentrations of urate; adjusted RR was 0.51 (95% CI: 0.37, 0.72, P trend<0.001) for subjects in the top quintile of urate relative to those with the lowest urate. This association was markedly stronger in men (RR, 0.39; P for trend < 0.001) than in women (RR, 0.77; P for trend = 0.33).
Gout and Parkinson's Disease
If a higher urate concentration is neruoprotective for PD, individuals with gout should be expected to have a lower risk of PD. Two prospective studies have been done to test this hypothesis. In a case-control study nested into the General Practice Research Database, 8 a computerized database that gathers information on >3 million Britons followed by their general practitioners, Alonso et al. found that individuals with gout had a lower risk of developing PD (OR=0.69, 95% CI: 0.48,0.99) and in a subgroup analysis, the association was observed in men (OR=0.60, 95% CI: 0.40, 0.91) but not in women (OR=1.26, 95% CI: 0.57, 2.81). We observed a similar inverse association between presence of gout and risk of developing PD (OR=0.70, 95% CI: 0.59, 0.83) in a prospective case-control study including 11,258 gout patients and 56,199 controls. 
Dietary Urate Index and PD Risk
A possible explanation for the association between a higher plasma urate and a lower PD risk or progression is that still unknown genetic factors could affect both. It is therefore important to establish whether variations in plasma urate that is due to exogenous factors are also related to risk of PD. To address this, we prospectively examined the relation between the uricemic potential of diet -assessed by a newly established, empirically derived dietary urate index -and risk of PD in the HPFS (n=47,407). 10 The dietary urate index includes alcohol, dairy protein, fructose, and vitamin C.
